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(57)Abstract: 

PROBLEM TO BE SOLVED: To satisfy easily the phase 
condition of a feedback loop at a desired oscillating 
frequency. ° 

SOLUTION: In an oscillating circuit 30, there are 
provided a differential amplifier 31 having a plurality of 
output terminals the phases of those signals are 
different from each other; an SAW resonator 32- and a 
phase shifting circuit 35. A positive-feedback oscillating 
bop is formed out of the differential amplifier 31; the 
SAW resonator 32; and the phase shifting circuit 35 
Further, the oscillating circuit 30 has a switching circuit 
J4_ for so selecting one of the output terminals of the 
differential amplifier 31 that the positive-feedback loop 
is constituted. The switching circuit 34 so selects one of 
a plurality of signals SQ1, SQ2 as to output it to the 
phase shifting circuit 35. The phase shifting circuit 35 so 
shifts the phase of its input signal by a predetermined 
quantrty as to output to the SAW resonator 32 the signal 
having the shifted phase 
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CLAIMS 



[Claim(s)] 

[Claim l] An oscillator circuit characterized by providing the following Differential amplifier which has 
two or more output terminals from which a phase of an output signal differs mutually A piezo resonator A 
phase -shifting circuit which only the specified quantity shifts a phase of an input signal and is outputted 
as an output signal The signal selection section which chooses any one of the output terminals of said 
differential amplifier in order to be the oscillator circuit which formed a positive feedback oscillation loop 
by preparation, said differential amplifier, said piezo resonator, and said phase -shifting circuit and to 
make said positive feedback oscillation loop constitute using either of the output terminals of said 
differential amplifier 

[Claim 2] An oscillator circuit characterized by providing the following Differential amplifier which has 
two or more output terminals from which a phase of an output signal differs mutually A piezo-electric 
filter A phase -shifting circuit which only the specified quantity shifts a phase of an input signal and is 
outputted as an output signal The signal selection section which chooses any one of the output terminals 
of said differential amplifier in order to be the oscillator circuit which formed a positive feedback 
oscillation loop by preparation, said differential amplifier, said piezo-electric filter, and said 
phase -shifting circuit and to make said positive feedback oscillation loop constitute using either of the 
output terminals of said differential amplifier 

[Claim 3] It is the oscillator circuit characterized by having differential amplifier with which an ECL line 
receiver was used for said differential amplifier in an oscillator circuit according to claim 1 or 2. 
[Claim 4] It is the oscillator circuit which said differential amplifier has an inversed input terminal and a 
noninversed input terminal in an oscillator circuit according to claim 1 to 3, and said inversed input 
terminal and said non-inversed input terminal are connected through an impedance circuit, and bias 
voltage is impressed to either among said inversed input terminal and said non inversed input terminal, 
and is characterized by another side functioning as an input edge of said positive feedback oscillation loop. 
[Claim 5] It is the oscillator circuit which is constituted as a tank circuit where said impedance circuit has 
an inductor and a capacitor in an oscillator circuit according to claim 4, and is characterized by said tank 
circuit passing alternatively only a frequency band of a request of an output signal in said phase shifting 
circuit. 

[Claim 6] It is the oscillator circuit which said piezo resonator is the Xtal AT cut resonator, and is 
characterized by said tank circuit passing alternatively only an oddth overtone oscillation frequency band 



j a Ai^+^Yi frpnupncv band in an oscillator circuit according to 
of said Xtal AT cut resonator, or a desired dispatch frequency oanu 



[QaTm T] An oscillator circuit characterized by having tne frequency-selective section which passes only a 
predetermined frequency band component alternatively among output signals in said phase shifting 
circuit in an oscillator circuit according to claim 1 to 4. 

[Claim 8] a capacitor for frequency selection by which parallel connection of said frequency selective 
section was carried out in an oscillator circuit according to claim 7, and frequency selection - business - 
an oscillator circuit characterized by having a cod. 

[Claim 9] When said capacitor for frequency selection carries out adjustable [ of tbe capacity ] m an 
oscillator circuit according to claim 8, it is the oscillator circuit characterized by passing alternately 
only a frequency band component of an output signal of said phase-shifting circuit. 

[Claim 10] It is the escalator circuit characterized by forming said capacitor for frequency selection m an 
oscillator circuit according to claim 8 or 9 as a capacitor in which laser trimming is possible. 
[Claim 11] It is the oscillator circuit characterized by being formed as a capacitor by which said capacitor 
for frequency selection was formed as a pattern on a substrate in an oscillator circuit according to claim 8 
or 9, and which can be trimmed. 

[Claim 12] It is the oscillator circuit characterized by having tne frequency- select section from wh ch 
said phase-shifting circuit prevents alternatively a frequency band component of an output signal of the 
phase-shifting circuit concerned in an oscillator circuit according to claim 1 to 5. 

[Claim 13] It is the oscillator circuit characterized by being formed as a variable capacity capacitor with 
possible saidfrequencyselective section carrying out adjustable [of the capacity ] into said phase shifting 
circuit in an oscillator circuit according to claim 12. 

[Claim 14] It is the oscillator circuit characterized by forming said variable capacity capacitor m an 
oscillator circuit according to claim 13 as a capacitor in which laser trimming is possible. 
[Claim 15] It is the oscillator circuit characterized by being formed as a capacitor by which said 
variable-capacity capacitor was formed as a pattern on a substrate in an oscillator circuit according to 
claim 13, and which can be trimmed. 

[Claim 161 An oscillator circuit characterized by inserting an output boffer circuit winch has differenttal 
ampUfier for an output in an output terminal aide of said differential amphfier in an oscillator cn-cutt 
according to claim 1 to 5. 

[Claim 17] It is the oscillator circuit characterized by having differential amplifier with which an ECL 
line receiver was used for said differential amplifier for an output in an oscillator circuit according to 

[ClaTm 18] An oscillator circuit characterized by inserting a feedback buffer circuit which has differential 
amplifier for feedback which has two or more output terminals from which a phase of an output signal 
differs mutually in said positive feedback oscillation loop in an oscillator circuit according to claim 1 to 17^ 
[Claim 191 It is the oscillator circuit characterized by carrying out parallel connection of ^ feedback 
buffer circuit mutually in an oscillator circuit according to claim 18, having two or more said differential 
amplifier for feedback which has either of said two or more output terminals, and inserting any one of 
said two or more differential amplifier for feedback into said positive feedback oscillation loop. 
[Claim 20] It is the oscillator circuit characterized by having said two or more differential amplifier or 
feedback with which series connection of said feedback buffer circuit was carried out in an oscillater 



circuit according to claim 18, and inserting one or two or more differential amplifier for feedback which 
were connected to a serial one by one into said positive feedback oscillation loop among said two or more 
differential amplifier for feedback. 

[Claim 21] It is the oscillator circuit characterized by said differential amplifier for feedback having phase 
contrast of an output signal of non-regular intervals in an oscillator circuit according to claim 19 or 20, 
respectively. 

[Claim 22] It is the oscillator circuit characterized by said differential amplifier for feedback having phase 
contrast of an output signal at equal intervals in an oscillator circuit according to claim 19 or 20, 
respectively. 

[Claim 23] It is the oscillator circuit characterized by having differential amplifier with which an ECL 
line receiver was used for said differential amplifier for feedback in an oscillator circuit according to claim 
18 to 22. 

[Claim 24] It is the oscillator circuit characterized by what said selection is performed for so that the 
amount [ in / on an oscillator circuit according to claim 1 to 23 and / in said signal selection section / said 
phase -shifting circuit] of phase shifts may decrease more. 

[Claim 25] It is the oscillator circuit characterized by being constituted as an armature voltage control 
phase -shifting circuit where it is possible for said phase -shifting circuit to carry out adjustable [ of the 
amount of phase shifts ] by impression of control voltage in an oscillator circuit according to claim 1 to 24. 
[Claim 26] It is the oscillator circuit characterized by said piezo resonator being a SAW resonator in claim 
1 thru/or claim 5, and an oscillator circuit according to claim 7 to 25. 

[Claim 27] It is the oscillator circuit characterized by forming said SAW resonator in an oscillator circuit 
according to claim 26 using Xtal, langasite, or LBO (Lithium Tetraborate). 

[Claim 28] It is the oscillator circuit characterized by said piezo resonator being the Xtal AT cut resonator 
in claim 1 thru/or claim 5, and an oscillator circuit according to claim 7 to 25. 

[Claim 29] Electronic equipment characterized by having an oscillator circuit according to claim 1 to 28. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] , 
[The technical field to which invention belongs] This invention relates to electronic equipment eqmpped 
with the oscillator circuit which performs RF oscillation actuation, and this oscillator circuit. 

[Description of the Prior Art] DrawingJLS is drawing showing the principle configuration of a feedback 
mold oscillator. In the feedback mold oscillator using a piezo resonator, a resonator, a phase circuit, and 
the track to which each element is connected are included in a feedback circuit 101. Among these, the 
resonator has mainly determined oscillation frequency. If input voltage Vi is impressed to the input side 
of the amplifier 100 which has Gain G, as shown in a degree type, the output voltage Vo which input 
voltage Vi G Doubled will be outputted to the output side of amplifier 100. 

Vo =Vi G This output voltage Vo returns to the input side of amplifier 100 as feedback voltage Vf as which 
only betaVO is expressed in a degree type through the feedback circuit 101 which has the rate beta of 

voltage feedback. - * +u 

It is Vf>Vi at the time of Vf=Vo beta=Vi G beta **, and if a phase is equal, since the direction of the 
voltage which returned from input voltage will become large, it becomes positive feedback and an 
oscillation takes place. 

[0003] Here, it is [0004] when the phase change in thetaG and a feedback circuit 101 is set [ the phase of 
Vi / the phase of thetai and Vf ] to thetabeta for the phase change of thetaf and Amplifier G. 
[Equation l] 

V, >e s *> = V t G 0 > V t e*"* y -( 1 ) 

[0005] (1) Since the phase must be equal in order to realize a formula, it is [Equation 2] . 



[Equation 3] 

It becomes. (2) Formulas are the phase conditions of an oscillator and (3) types are amplitude conditions. 
If (2) and (3) types are satisfied, the feedback mold oscillator of arawingOS will be oscillated. 



[0006] Moreover, if feedback voltage Vf becomes large, the output voltage Vo of amplifier 100 will be 
saturated, and will be in a steady state, and an output will be stabilized. The amplitude conditions at this 
time are set to G-beta =1. 
[0007] 

[Problem(s) to be Solved by the Invention] In the conventional piezo-electric oscillator circuit, it was the 
level which can disregard the amount of phase shifts by the time delay, i.e., phase lag, relatively to 
oscillation frequency since the working speed of amplifier is high-speed. Therefore, it was considered to 
the input signal that amplifier was a non-inverter or an inversed amplifier. Moreover, in the phase shift 
conditions in an oscillating condition, a resonator and the phase shift conditions of a phase -shifting circuit 
were mainly dominant. 

[0008] However, in addition to a resonator and the phase shift conditions of a phase -shifting circuit, in a 
RF oscillator circuit and the oscillator circuit oscillated especially in an oscillation frequency band 
300MHz or more, the effect of the amount of phase shifts of the track for connecting amplifier and each 
element becomes large. In order for there to be a correlation in the amount of phase shifts and circuit 
scale of a phase -shifting circuit and to fulfill the phase shift conditions of an oscillator circuit, there was a 
trouble that the circuit scale of a phase shifting circuit will become large in connection with the amount of 
phase shifts needed. Moreover, when the circuit scale became large, there was a trouble that dispersion 
for every product will also become large. 

[0009] In order that the loss (loss) of a feedback loop might become large and might furthermore fulfill an 
oscillating condition, the big amplifier of Gain G had to be used, and there was also a trouble of becoming 
easy to be influenced of a noise etc. 

[0010] Furthermore, the amounts of phase shifts needed for an oscillator circuit differ greatly by the case 
where an oscillator circuit is designed for example, using the resonator which has the resonance 
frequency of 155 [MHz], and the case where an oscillator circuit is designed using the resonator which has 
the resonance frequency of 622 [MHz]. Therefore, the circuit board doubled with each resonator needed to 
be designed. 

[0011] Then, the purpose of this invention is in desired oscillation frequency to offer the oscillator circuit 

and electronic equipment which can fulfill the phase conditions of an oscillation loop easily. 

[0012] 

[Means for Solving the Problem] Differential amplifier which has two or more output terminals from 
which a phase of an output signal differs mutually in order to solve the above-mentioned technical 
problem, A piezo resonator and a phase shifting circuit which only the specified quantity shifts a phase of 
an input signal and is outputted as an output signal, It is the oscillator circuit which formed a positive 
feedback oscillation loop by preparation, said differential amplifier, said piezo resonator, and said 
phase -shifting circuit. It is characterized by having the signal selection section which chooses any one of 
the output terminals of said differential amplifier in order to make said positive feedback oscillation loop 
constitute using either of the output terminals of said differential amplifier. 

[0013] According to the above-mentioned configuration, the signal selection section is faced forming a 
positive feedback oscillation loop by differential amplifier, piezo resonator, and phase shifting circuit, and 
it chooses any one of the output terminals of differentia] amplifier in order to make said positive feedback 
oscillation loop constitute. Moreover, differential amplifier which has two or more output terminals from 
which a phase of an output signal differs mutually, A piezo electric filter and a phase -shifting circuit 



which only the specified quantity shifts a phase of an input signal and is outputted as an output signal, It 
is the oscillator circuit which formed a positive feedback oscillation loop by preparation, said differential 
amplifier, said piezo electric filter, and said phase- shifting circuit. It is characterized by having the signal 
selection section which chooses any one of the output terminals of said differential amplifier in order to 
make said positive feedback oscillation loop constitute using either of the output terminals of said 
differential amplifier. 

[0014] According to the above-mentioned configuration, the signal selection section is faced forming a 
positive feedback oscillation loop by differential amplifier, piezo resonator, and phase-shifting circuit, and 
it chooses any one of the output terminals of differential amplifier in order to make said positive feedback 
oscillation loop constitute. 

[0015] You may make it said differential amplifier equipped with differential amplifier which used an 
ECL line receiver in these cases. Moreover, said differential amplifier has an inversed input terminal and 
a noninversed input terminal, and said inversed input terminal and said noninversed input terminal 
are connected through an impedance circuit, bias voltage is impressed to either among said inversed 
input terminal and said non inversed input terminal, and you may make it another side function as an 
input edge of said positive feedback oscillation loop. Said impedance circuit is constituted as an inductor 
and a tank circuit which carries out capacitor **, and you may make it said tank circuit pass alternatively 
only a frequency band of a request of an output signal in said phase -shifting circuit furthermore. Said 
piezo resonator is the Xtal AT cut resonator, and you may make it said tank circuit pass alternatively only 
an oddth overtone oscillation frequency band of said Xtal AT cut resonator, or a desired dispatch 
frequency band further again. 

[0016] Moreover, you may make it have the frequency- selective section which passes only a 
predetermined frequency band component alternatively among output signals in said phase -shifting 
circuit, a capacitor for frequency selection by which parallel connection of said frequency- selective section 
was furthermore carried out, and frequency selection - business ■■ you may make it have a coil You may 
make it said capacitor for frequency selection pass alternatively only a frequency band component of an 
output signal of said phase -shifting circuit by carrying out adjustable [ of the capacity ] further again. 
Moreover, said capacitor for frequency selection may be made to be formed as a capacitor in which laser 
trimming is possible. Furthermore, said capacitor for frequency selection may be made to be formed as a 
capacitor which was formed as a pattern on a substrate and which can be trimmed. You may make it said 
phase-shifting circuit equipped with the frequency-selective section which prevents alternatively a 
frequency band component of an output signal of the phase -shifting circuit concerned further again. 
[0017] Moreover, said frequency- selective section may be made to be formed in said phase-shifting circuit 
as a variable-capacity capacitor which can carry out adjustable [ of the capacity ]. Furthermore, said 
variable-capacity capacitor may be made to be formed as a capacitor in which laser trimming is possible. 
Said variable-capacity capacitor may be made to be formed further again as a capacitor which was formed 
as a pattern on a substrate and which can be trimmed. Moreover, you may make it insert in an output 
terminal side of said differential amplifier an output-buffer circuit which has differential amplifier for an 
output. You may make it said differential amplifier for an output furthermore equipped with differential 
amplifier which used an ECL line receiver. You may make it insert a feedback buffer circuit which has 
differential amplifier for feedback which has two or more output terminals from which a phase of an 
output signal differs mutually into said positive feedback oscillation loop further again. Moreover, 



parallel connection of said feedback buffer circuit is carried out mutually, it has two or more said 
differential amplifier for feedback which has either among said two or more output terminals, and any 
one of said two or more differential amplifier for feedback may be made to be inserted into said positive 
feedback oscillation loop. Furthermore, said feedback buffer circuit has said two or more differential 
amplifier for feedback by which series connection was carried out, and one or two or more differential 
amplifier for feedback which were connected to a serial one by one may be made to be inserted into said 
positive feedback oscillation loop among said two or more differential amplifier for feedback. 
[0018] You may make it said differential amplifier for feedback have phase contrast of an output signal of 
non regular intervals further again, respectively. Moreover, you may make it said differential amplifier 
for feedback have phase contrast of an output signal at equal intervals, respectively. You may make it said 
differential amplifier for feedback furthermore equipped with differential amplifier which used an ECL 
line receiver. Further again, said signal selection section may be made to perform said selection so that 
the amount of phase shifts in said phase-shifting circuit may decrease more. Moreover, said 
phase -shifting circuit may be made to be constituted as an armature voltage control phase -shifting circuit 
which can carry out adjustable [ of the amount of phase shifts ] by impression of control voltage. You may 
make it said piezo resonator be a SAW resonator furthermore. Said SAW resonator is Xtal, langasite, and 
LBO (Lithium Tetraborate) further again. You may make it formed using either. Moreover, you may make 
it said piezo resonator be the Xtal AT cut resonator. Furthermore, you may make it have an oscillator 
circuit of one of the above in electronic equipment. 
[0019] 

[Embodiment of the Invention] Next, the gestalt of suitable operation of this invention is explained with 
reference to a drawing. 

[l] Explain the oscillator circuit concerning the 1st operation gestalt based on 1st operation gestalt 
drawing 1 . The oscillator circuit 30 is equipped with the differential amplifying circuit 31 constituted by 
the ECL line receiver. A original oscillation signal is generated in the non-inversed input terminal Dl of 
this differential amplifying circuit 31, and the terminal by the side of the feedback-loop latter part of the 
SAW (Surface Acoustic Wave) resonator 32 to output is connected to it. 

[0020] Moreover, between the inversed input terminal D2 of a differential amplifying circuit 31, and the 
terminal by the side of the feedback-loop latter part of the SAW resonator 32 which is a piezo resonator, 
the potential difference generating circuit Zd (impedance circuit) for generating the predetermined 
potential difference is inserted between the non-inversed input terminal Dl of a differential amplifying 
circuit 31, and the inversed input terminal D2. Furthermore, bias voltage VBB is impressed to the 
inversed input terminal D2 of a differential amplifying circuit 31. The non-inversed input terminal of the 
buffer circuit < (feedback buffer circuit) 33 which has a differential amplifying circuit (differential 
amplifying circuit for feedback) is connected to the noninverting output terminal Dl of a differential 
amplifying circuit 31. Moreover, the inversed input terminal of a buffer circuit 33 is connected to the 
reversal output terminal Dl of a differential amplifying circuit 31. 

[0021] In this case, the phase contrast of the output signal of the signal inputted into the non-inversed 
input terminal and inversed input terminal of a buffer circuit 33, respectively is adjusted so that it may 
be set to 180 [**]. Consequently, the phase contrast of the signal SQl outputted from the noninverting 
output terminal Ql of a buffer circuit 33 and the signal SQ2 outputted from the reversal output terminal 
Q2 is set to 180 [**]. 



[00221 The switching circuit (signal selection sect.cn) 34 which chooses either of the cgnals SQ2 
outputted from the signal SQ1 outputted from this nonnesting ouiput terminal Ql or its reversal output 
termini Q2 is esteblished in the latter part of a buffer circuit 33. Aphase-shifting ciccuit 35 >s connected 
te the latter part of a switching circuit 34, and a awitehing circuit 34 outputs alternative y etthe. -a stgnal 
SQ1 or the signal SQ2 te it eo that the amount of phase shifts in a phase-shifting circuit 35 may decrease 
The output-buffer circuit 40 (buffer ccuit for an output) which has a differential amphfyntg arcuft 
(differentia! amplifier for an output, is connected te the latter part of tire positive ouiput tesmmal of , 
differential amphfying circuit 31, and a negative output terminal The technique for P« 
selection in a awitehing circuit 34 here with reference te fcamp^ is explained. In add-on, the effe 
„hich it has on the output side of a positive feedback oscillation loop can be reduced by adding a buffer 
circuit 33 and the output-buffer circuit 40. 

[00231 Diawing-2 is drawing showing the amount of phas* shifts needed in a phaseshifting cncint 35^ 
order te fulfill phase conditions as the osciuater circuit 30 whole, when other a sqmal SQ1 or the stgnal 
SQ2 is used. That is, when a signal SQ1 is used in a feedback loop (positive feedback oscillation k»p), m 
order te make phase conditions fulfill in the whole feedback loop when oscillation frequency of the reques 
in an oscillates circuit 30 is set te ft it means that the amount of phase shifts in a phase-shifting cn-cui 
35 must be set te deltaQl. The same is said of a signa! SQ2. Then, a coordinates compass pha^ contrast 
delteQl with phase contrast de!«aQ2, and switches , switching circuit 34 te TX termmal ( X- 2> side 
whose amount of phase shift* in a phase-shifting circuit 35 decreases more. For examp e, » being 
deltaQl>detaQ2, it makes a switching circuit 34 into T2 terminal side of the reversal output termmnl Q2 
of a buffer circuit 33. Moreover, in being deltaQl<delteQ2, it makes a switching circuit 34 into Tl 
terminal side of the noninverting output terminal Ql of a buffer circuit 33. And in . phase-shifting 
35, a coordinates performs the adjustment eo that phase contrast deltaQl (or phase contrast delteQ2) 

may be canceled. 0 ^ 
[0024) Consequently, the sum of phase shift thetabeta which originates in the track which connecte these 
to phase contrast thetaG between the I/O signals of a differential amplifying circuit 31 and a buffer circuit 
33 a switching circuit 34, a phase-shifting crcuit 35, the SAW resonates 32, and a potential dnTerence 
generating circuit Zd list as phase conditions for ft. feedback loop constituted by a differential amphrymg 
circuit 31, a buffer circuit 33, a switching circuit 34, a phase-shifting circuit 35, the SAW resonate, 32, 
and the potential difference generating circuit Zd fills a degree type. 

theta G+theta beta=2 and n-pi (n= 0, 1, ....) ■ 
Consequently, an oscillates circuit 30 will be in an oscillation condition, and a reference signal will be 
outputted from the noninverting output terminal QH1 and the reversal output termmal QH2. 
[00261 Ae mentioned above, according te the — 1 operation gestalt either is chosen from from among 
two signals SQ1 and SQ2 which have the phase which is ouiputted ftom a buffer circuit 33, and which .a 
mutually different from each other so that the amount of phase shifts in a phase-shifting ; crcut 5 may 
decree*, Therefore, the amount of phase sbifte in a phase-shifting crcuit 35 which can be adjusted can 
he setup few, and a crcuit scale can be made small. In connection with this, the effect of dispessmn mthe 
phase-shifting ciscu.t 35 for every product can be reduced. Furthermore the loss in a feedback loop can be 
decreased and the oscillator circuit where effectiveness is high can be constituted. 

[00261 By the case where an oscillates circuit is des.gned using the resonates which has the resonance 
frequency of 155 [MHsl as mentioned above further agam, and the case where an oscillator occult .s 



designed using the resonator which has the resonance frequency of 622 [MHz], although it differs greatly 
and a feedback loop becomes reverse such even case, the amount of phase shifts needed for an oscillator 
circuit can take the same circuitry, and can make layout easy. 

[0027] Moreover, a high-speed network system which is represented by 10 Gigabit Ethernet (registered 
trademark) (10 gigabit Ethernet) which can transmit a lot of data like a dynamic image can be built. 
[0028] [2] 2nd operation gestalt drawing 3 is drawing showing the outline configuration of 
oscillator-circuit 30A of the 2nd operation gestalt. In drawing 3 , the same sign is given to the same 
portion as the 1st operation gestalt of drawing 1 , and it omits about the detailed explanation. The 2nd 
operation gestalt prepares two or more buffer circuits for what made the amount of phase shifts in the 1st 
operation gestalt which can be adjusted 90 [**] degrees at the maximum, and the range of the amount of 
phase shifts in a phase shifting circuit 35 which can be adjusted is made to become narrower, and it 
makes small more the circuit scale of a phase -shifting circuit 35. The example which formed three buffers 
is explained in this operation gestalt. 

[0029] The point that oscillator-circuit 30A differs from the oscillator circuit 30 of the 1st operation gestalt 
The point equipped with three buffer circuits 33A, 33B, and 33C which replace with a buffer circuit 33 
and constitute a feedback buffer circuit as a whole, In the latter part of buffer circuits 33A, 33B, and 33C 
It is the point that switching circuit (signal selection section) 34A which chooses either of the signals SQ2, 
SQ4, and SQ6 outputted from the signals SQl, SQ3, and SQ5 outputted from each noninverting output 
terminal Ql, Q3, and Q5 and each reversal output terminal Q2, Q4, and Q6 is prepared. 
[0030] In this case, the signals SQl, SQ3, and SQ5 outputted from each noninverting output terminal Ql, 
Q3, and Q5 of buffer circuits 33A, 33B, and 33C, The phase contrast with each signal SQ2, SQ4, and SQ6 
outputted from the reversal output terminals Q2, Q4, and Q6 of buffer circuits 33A, 33B, and 33C is 
adjusted so that it may be set to 180 [**], respectively. Here, the phase contrast of 60 [**], a signal SQl, 
and a signal SQ5 is adjusted so that, as for a signal SQl and a signal SQ3, the phase contrast may be set 
to 120 [**]. 

[0031] Drawing 4 is drawing having shown the phase shift property in each noninverting output terminal 
Ql, Q3, and Q5 and the reversal output terminals Q2, Q4, and Q6 of each buffer circuits 33A, 33B, and 
33C seen from the noninverting output terminal Dl of a differential amplifying circuit 31. As shown in 
drawing 4 , it is the example which shifted the phase by the regular intervals of 60 [**] in order of a signal 
SQ2, a signal SQ4, the signal SQ6, the signal SQl, the signal SQ3, and the signal SQ5. 
[0032] Therefore, like the 1st operation gestalt, when desired oscillation frequency is set to fO The phase 
contrast delta Ql, delta Q2, delta Q3, delta Q4, delta Q5, and delta Q6 in the oscillation frequency 
concerned is compared mutually. The signal SQX (X'l-6) side whose amount of phase shifts in a 
phase -shifting circuit 35 decreases is chosen, and switching circuit 34Ais switched to TX (X^l-6) terminal 
applicable to this. For example, in the case of drawing 4 , since it is 
deltaQ4<deltaQ6<deltaQ2<deltaQl<deltaQ3<deltaQ5, a switching circuit 34 is connected the reversal 
output Q4 side of buffer circuit 33B. And the adjustment is performed by the coordinator so that phase 
contrast deltaQ4 may be canceled by the phase -shifting circuit 35. 

[0033] Consequently, a differential amplifying circuit 31, buffer circuits 33A, 33B, and 33C, As phase 
conditions for the feedback loop constituted by switching circuit 34A, a phase shifting circuit 35, the SAW 
resonator 32, and the potential difference generating circuit Zd (impedance circuit) The sum of phase 
shift thetabeta resulting from the track which connects these to phase contrast thetaG between the I/O 



signals of a differential amplifying circurt 3! and a buffer circuit 33, a switch* g c*euit 84. a 
phaseshnting circuit 35, the SAW resonator 32, and a potentia) difference generating crcutt Zd hat file a 
degree type. 

thetaG+thetabeta=2andn pi(n=0, 1, ....) , t or1 
Consequently, in osrnnater-circuit 30A, an oscillation is performed and a reference srgna! . outputted 
from lie noninverting output terminalQHl and the reverb output ternunalQH2. 
[00341 As mentioned above, according to tire — 2 operation gestalt tire amount range of phaae Mi 
a phase-shifting circuit 35 which can be adjusted can be set up fewer as compared with the case of he St 
operation gestalt, and high degree of accuracy can be adjusted more. Moreover, the cn-cutt scale of a 
phase-shifting circuit 35 can be made still smaller. 

[0035] in the above explanation, although the case where three buffer cities were prepared was 
Z led, it is possible te constitirte - that it may not be bmited to tins but tits numb, of 
arbitration ma, he formed. Moreover, each buffer circurt was chosen, tire feedback loop was consfctuted, 
Id tire phase contrast 0, tire output signa! 0, each butter circuit was set up sn tirat « mrght become 
^aiar intervals. However, if tire gap o, the phase contrast of tire ou»ut signa. in each buffer cncmtcan 
be set as arbitration and is mutually different from each other, it wiU do the same effect so wrtir havmg 
mentioned above, even if it was non-regular intervals. Namely, what is necessary ,s te choose tire buffer 
Tuit which has the phase contrast of tire output eigne! [ as 1 whose amount o, phase ahrfts decreases 
most, i.e, a feedback loop, and justte constitute in a phase-shifting orcurt. 

[0036] [31 3rd operation gesta.t fertlfi - Rawing showing tire configuration of the oemUaurr ctrca, m 
Z 3rd operation ges.lt. In dxa^g* , the sign same about tire same portion as the fst operation gestelt 
of drasoEil is attached, and the detailed explanation is omitted. 

[0"^" 3 operation gestalt is replaced with a SAW resonator, and tire AT cut crystal resnnater 
which is a piezo resonator is used for it and it uses tire oddth overdue (for example, the 3rd overtone, tire 

I! overtone, the 7th overtone ) of an AT cut crysta, resonate, Moreover, a «« 3 operation gestalt 

prevents the abnormality oscillation in fre,uency other titan oscillation fluency «> of a request. 
[00381 The point that a — 3 operation gestalt differs from the 1st operation gestalt As shown m stamig 
5 were constituted as a tank circuit which carried out parallel connection of Capactor Cd (the capactor 
fci frequency selection capacitor), and the coil Ld (frequency selection business coil : nrducter) as a 
potential difference generating circuit Zd (impedance circuit). It replaces witir tire pomt and SAW 
resonator using the frequency- selective circuit (band pass filter) Zdl which passes a destred osculation 
Zency band alternatively, and is a point usteg AT cut crystel— r 32A. Consequently, as shown 
,n feedback loop-gahvfrequency characteristic drawing of irzx^ , a feedback loop gam „ htgh on 
about [ oscillation frequency 10 ] desired frequency, and it can ovulate to etebility. On tire frequency fl 
equivalent te the 3rd overtene [ in / for desh-ed oscillation frequency / other frequency for example, the 
5th order exaggerated tone utihzation time of AT cut crystelresonater 32A, 1, since the feedback .oop gam 
is low, it prevents that an abnormality oscfflatioa breaks out. 

10039) [41 Suppose tirat the frequency fine-tuning method is described with reference te 4-1- 
4th operation gestalt — 4 operation gestalt. As the fine-tuning method of frequency, tirree, followmg 
**, are mentioned as a typical thing. 

[0040] ** By trimming the electrode section (pattern) which constitutes using the capacitor which can 
perform capacity accommodation with the laser trimming of laser cutting an electrode for that of a 



phase -shifting circuit 35, and constitutes this capacitor by laser etc., adjust the capacity of a capacitor 
and tune frequency finely. Moreover, it may replace with the capacitor in which laser trimming is possible, 
and using the capacitor by which pattern formation was carried out on the substrate, you may constitute 
so that trimming of this capacitor may be performed. Similarly, a capacitor and a coil (it resists further if 
needed) constitute a phase shifting circuit 35 as a low pass filter, a high-pass filter, or a band pass filter, 
the capacitor connected at a coil, juxtaposition, or a coil and a serial is trimmed with laser etc., and it may 
be made to tune frequency finely. 

[0041] ** As the 3rd operation gestalt showed, the capacity of a capacitor is adjusted and it may be made 
to tune frequency by trimming with laser etc. the electrode section (pattern) which constitutes the 
frequency- selective circuit which carried out parallel connection of Capacitor Cd and the coil Ld as a 
potential difference generating circuit Zd, constitutes this capacitor Cd on a semiconductor substrate, and 
constitutes Capacitor Cd finely. Here, Capacitor Cd is functioning as a frequency regulation capacitor. By 
considering as such a configuration, frequency fine tuning can be performed with abnormality oscillation 
prevention. Capacity may be adjusted by similarly, inserting Capacitor Cd in Coil Ld at a serial, and 
trimming with laser etc. the electrode section (pattern) which constitutes this capacitor Cd. 
[0042] ** It may be made to tune finely by connecting to the output terminal of a buffer circuit 33 RQl 
and RQ2 which have suitable resistance again if needed. Also in this case, still highly precise adjustment 
can also be carried out by performing trimming of resistance. 
• [0043] [5] the 5th operation gestalt ■■ explain the 5th operation gestalt of this invention below. Although 
the configuration of a floating die was used for the phase shifting circuit in each above operation gestalt, 
a **** 5 operation gestalt is an operation gestalt at the time of forming the armature -voltage control 
phase -shifting circuit 85 which can replace with the phase -shifting circuit of a floating die, and can carry 
out adjustable [ of the amount of phase shifts ] with the control voltage VC from the outside. 
[0044] The oscillator circuit 80 of the 5th operation gestalt is explained with reference to drawing 8 . In 
this case, the same sign is given to the same portion as the 1st operation gestalt of drawing 2 , and it 
omits about that detailed explanation. In drawing 8 , a different point from the 1st operation gestalt of 
drawing 1 is a point of having replaced with the phase -shifting circuit 35 and having formed the 
armature -voltage control phase -shifting circuit (phase -shifting circuit) 85. 

[0045] Next, actuation is explained. In the following explanation, oscillation frequency of the request in 
an oscillator circuit 80 is set to fO, phase contrast with a phase for the phase and oscillator circuit 80 of a 
signal SQl to fulfill phase conditions is deltaQl, and the phase contrast with a phase for the phase and 
oscillator circuit 30 of a signal SQ2 to fulfill phase conditions explains the case where it is deltaQ2. 
[0046] First, a coordinator compares phase contrast deltaQl with phase contrast deltaQ2, and switches a 
switching circuit 34 to the side whose amount of phase shifts in the armature voltage control 
phase -shifting circuit 85 decreases. And control voltage VC is impressed to the armature -voltage control 
terminal Tvc so that phase contrast deltaQl (or phase contrast deltaQ2) may be canceled, and adjustment 
is performed by the armature-voltage control phase -shifting circuit 85. Consequently, the sum of phase 
shift thetabeta which originates in the track which connects these to phase contrast thetaG between the 
I/O signals of a differential amplifying circuit 31 and a buffer circuit 33, a switching circuit 34, a 
phase -shifting circuit 35, the SAW resonator 32, and a potential difference generating circuit Zd list as 
phase conditions for the feedback loop (positive feedback oscillation loop) constituted by a differential 
amplifying circuit 31, a buffer circuit 33, a switching circuit 34, the armature voltage control 



phase-shifting circuit 85, the SAW resonator 32, and the potential difference generating circuit Zd will fill 
a degree type. 

theta G+theta beta=2 and n-pi (n= 0, 1, ....) 

Consequently, it will oscillate and an oscillator circuit 80 is oulputted as an oscillation reference S1 gnal 
from the reversal output terminal QH1 and the reversal output terminal QH2. 

[0047] Since the armature-voltage control phase-shifting circuit 85 was formed according to the *** 5 
operation gestalt in order to adjust the phase conditions of an oscillator circuit 80 as mentioned above, 
adjustment of phase conditions is attained easily. Moreover, either is chosen from from among two signals 
SQ1 and SQ2 which have the phase which is outputted from a buffer circuit 33, and which is mutually 
different from each other so that the amount of phase shifts in the armature-voltage control 
phase- shifting circuit 85 may decrease. 

[0048] Therefore, the amount of phase shifts in the armature-voltage control phase -shifting circuit 35 
which can be adjusted can be set up few, and a circuit scale can be made small. Moreover, it is also 
possible to perform fine control of the oscillation frequency of an oscillator circuit 80 by carrying out 
adjustable with the control voltage VC from the outside in the range which fills (3) types for the amount of 
phase shifts of the armature-voltage control phase-shifting circuit 85. That is, in the 5th operation gestalt, 
the actuation as a voltage -controlled oscillator circuit is also possible. 

[0049] [6] the 6th operation gestalt » explain the 6th operation gestalt of this invention below. A 6 
operation gestalt is an operation gestelt at the time of materializing the armature -voltage control • 
phase-shifting circuit 85. Dramng^ is drawing showing the outline configuration of oscillator-circuit 80A 
of the 6th operation gestalt. In dr awing 9 , the same sign is given to the same portion as the 5th operation 
gestalt of $kawing_8 , and it omits about the detailed explanation. 

[0050] In drasdngJ) , it connects with the armature voltage control terminal Tvc through input resistance 
Rv and as for armature -voltage control phase -shifting circuit 85A, the cathode of variable capacitance 
diode Cv is connected to a power supply VEE through the resistance Rl for protection in the anode. And 
between the cathode of variable capacitance diode Cv, and a switching circuit 34, the capacitor Cl for DC 
cut is inserted, and Coil Lv (frequency-selective section) is inserted between the anode and SAW 
resonator 32. According to the above-mentioned configuration, if control voltage VC is impressed to the 
armature-voltage control terminal Tvc, the capacity value of variable capacitance diode Cv will change, 
and the amount of phase shifts of armature -voltage control phase shifting circuit 85A will change. 
Therefore, adjustment of phase conditions is attained easily. In addition, Coil Lv can also be omitted, 
when it is not necessary to adjust the whole adjustable range of the amount of phase shifts and the 
adjustable range of the amount of phase shifts does not need to be adjusted. Moreover, Coil Lv can also be 
inserted in the location of the arbitration within a feedback loop. 

[0051] [7] the 7th operation gestalt - explain the 7th operation gestalt of this invention below. **** 7 
operation gestalten are other operation gestalten at the time of materializing the armature-voltage 
control phase-shifting circuit 85 of the 5th operation gestalt. 

[0052] Tawing 10 is drawing showing the outline configuration of oscillator-circuit 80B of the 7th 
operation gestalt. In d^wingJQ , the same sign is given to the same portion as the 5th operation gestalt 
of drawing , and it omite about the detailed explanation. According to dramagOQ , in armature-voltage 
control phase-shifting circuit 85B, the cathode of variable capacitance diode Cv is connected to the 
armature-voltage control terminal Tvc through input resistance Rv, and the anode is connected to the 



power supply VEE through the resistance Rl for protection. And between the anode of variable 
capacitance diode Cv, and the switching circuit 34, the capacitor Cl for DC cut is inserted, and the coil Lv 
which adjusts the whole adjustable region (adjustable range) of a phase shift is inserted between the 
cathode and the SAW resonator 32. 

[0053] According to the above-mentioned configuration, if control voltage VC is impressed to the 
armature -voltage control terminal Tvc like the 6th operation gestalt, the capacity value of variable 
capacitance diode Cv will change, and the amount of phase shifts of armature -voltage control 
phase-shifting circuit 85B will change. Therefore, if control voltage VC is controlled so that the amount of 
phase shifts serves as a desired value, adjustment of phase conditions will be attained easily. 
[0054] [8] the 8th operation gestalt - explain the 8th operation gestalt of this invention below. A **** 8 
operation gestalt is an operation gestalt of further others at the time of materializing the 
armature -voltage control phase -shifting circuit 85 of the 5th operation gestalt. 

[0055] Drawing 11 is drawing showing the outline configuration of oscillator-circuit 80C of the 8th 
operation gestalt. In drawing 11 , the same sign is given to the same portion as the 5th operation gestalt 
of drawing 8 , and it omits about the detailed explanation. According to drawing 11 , the cathode of 
variable capacitance diode Cv is connected to the armature -voltage control terminal Tvc for 
armature -voltage control phase -shifting circuit 85C through input resistance Rv, and the anode is 
connected to the switching circuit 34. And between the cathode of variable capacitance diode Cv, and the 
SAW resonator 32, the coil Lv which adjusts the whole adjustable region (adjustable range) of a phase ' 
shift is inserted. 

[0056] According to the above-mentioned configuration, if control voltage VC is impressed to the 
armature -voltage control terminal Tvc like the 6th operation gestalt, the capacity value of variable 
capacitance diode Cv will change, and the amount of phase shifts of armature-voltage control 
phase -shifting circuit 85C will change. Therefore, if control voltage VC is controlled so that the amount of 
phase shifts serves as a desired value, adjustment of phase conditions will be attained easily. 
[0057] [9] the 9th operation gestalt - explain the 9th operation gestalt of this invention below* A **** 9 
operation gestalt is an operation gestalt at the time of replacing the insertion location in the feedback loop 
of the SAW resonator 32 and armature -voltage control phase -shifting circuit 85D, and making 
armature -voltage control phase -shifting circuit 85D also have the function of a tank circuit while 
materializing the armature -voltage control phase -shifting circuit 85 of the 5th operation gestalt. 
[0058] Drawing 12 is drawing showing the outline configuration of oscillator-circuit 80D of the 9th ' 
operation gestalt. In drawing 12 , the same sign is given to the same portion as the 5th operation gestalt 
of drawing 8 . and it omits about the detailed explanation. According to drawing 12 , in armature -voltage 
control phase -shifting circuit 85D, the anode of variable capacitance diode Cv is connected to a power 
supply VEE, and the anode is connected to the inversed input terminal D2 of a differential amplifying 
circuit 31 through the capacitor C12 for DC cut. 

[0059] Moreover, the cathode of variable capacitance diode Cv is connected to the armature-voltage 
control terminal Tvc through input resistance Rv, and the anode is connected to the capacitor Cd which 
collaborates with variable capacitance diode Cv and the below -mentioned coil Ld, and functions as a 
frequency-selective circuit. In this case, as for the capacity of variable capacitance diode Cv, it is desirable 
to consider as the capacity more than the capacity of Capacitor Cd. 

[0060] Furthermore, Coil Lv is inserted between Capacitor Cd and the SAW resonator 32. Coil Ld is 



connected to the variable capacitance diode Cv and Capacitor Cd by which series connection is carried out, 
and juxtaposition. Furthermore, it connects with the non inversed input terminal Dl of a differential 
amplifying circuit 31 through the capacitor Cll for DC cut at the node of Capacitor Cd and Coil Lv. 
[0061] According to the above-mentioned configuration, if control voltage VC is impressed to the. 
armature-voltage control terminal Tvc like the 6th operation gestalt, the capacity value of variable 
capacitance diode Cv will change, and the amount of phase shifts of armature voltage control 
phase-shifting circuit 85D will change. Therefore, if control voltage VC is controlled so that the amount of 
phase shifts serves as a desired value, adjustment of phase conditions will be attained easily. 
[0062] In addition, if the amount of phase shifts is changed in the case of a **** 9 operation gestalt, since 
the selection frequency as a function of a frequency-selective circuit will change, when precision is 
required, it is necessary to perform trimmings, such as laser trimming, about Capacitor Cd further, and 
to make a selection frequency range into the range of desired. 

[0063] [10] the 10th operation gestalt - explain the 10th operation gestalt of this invention below. A **** 
10 operation gestalt is the modification of the 9th operation gestalt. Drawing 13 is drawing showing the 
outline configuration of oscillator-circuit 80E of the 10th operation gestalt. In drawing 13 , the same sign 
is given to the same portion as the 9th operation gestalt of drawing 12, and it omits about the detailed 
explanation. 

[0064] In drawing 13 , a different point from the 9th operation gestalt of drawing 12 is a point that delete 
the capacitor C12 for DC cut, and the potential difference generating circuit Zd (impedance circuit) is 
inserted between the capacitor Cll for DC cut, and the inversed input terminal D2 of the differential 
amplifier 31. According to the above-mentioned configuration, if control voltage VC is impressed to the 
armature-voltage control terminal Tvc of armature-voltage control phase -shifting circuit 85E like the 9th 
operation gestalt, the capacity value of variable capacitance diode Cv will change, and the amount of 
phase shifts of armature -voltage control phase -shifting circuit 85E wiU change. Therefore, if control 
voltage VC is controlled so that the amount of phase shifts serves as a desired value, adjustment of phase 
conditions will be attained easily. 

[0065] In addition, if the amount of phase shifts is changed, since the selection frequency as a function of 
a frequency-selective circuit will change, when precision is required, also in a **** 10 operation gestalt, it 
is necessary to perform trimmings, such as laser trimming, about Capacitor Cd further, and to make a 
selection frequency range into the range of desired. 

[0066] [11] the 11th operation gestalt - explain the 11th operation gestalt of this invention below. 
Drawing 14 is drawing showing the outline configuration of oscillator-circuit 80F of the 11th operation 
gestalt. In drawing 14 , the same sign is given to the same portion as the 10th operation gestalt of 
drawing 13 , and it omits about the detailed explanation. In drawing 14 , a different point from the 10th 
operation gestalt of djawmg_13. is a point of having formed the 2nd variable capacitance diode Cvl which 
replaced with Capacitor Cd and connected the cathode to the cathode of variable capacitance diode Cv. if 
control voltage VC is impressed to the armature voltage control terminal Tvc of armature-voltage control 
phase-shifting circuit 85F like the 10th operation gestalt also in the above-mentioned configuration - the 
capacity value of variable capacitance diode Cv and variable capacitance diode Cvl - it each changes, and 
variable capacitance diode Cv and variable capacitance diode Cvl collaborate, and the amount of phase 
shifts of armature-voltage control phase-shifting circuit 85F is changed. 

[0067] Since the range of the combination of variable capacitance diode Cv and variable capacitance diode 



Cvl furthermore spreads according to this configuration, it becomes possible to enlarge synthetic capacity 
change. Therefore, it becomes it is more wide range and possible to adjust the amount of phase shifts. 
Consequently, if control voltage VC is controlled so that the amount of phase shifts serves as a desired 
value, it will be easy and wide range and adjustment of phase conditions will be attained. 
[0068] [12] the 12th operation gestalt •• explain the 12th operation gestalt of this invention below. A **** 
12 operation gestalt is the modification of the 11th operation gestalt. Drawing 15 is drawing showing the 
outline configuration of oscillator-circuit 80G of the 12th operation gestalt. In drawing 1ft , the same sign 
is given to the same portion as the 11th operation gestalt of drawing 14 , and it omits about the detailed 
explanation. 

[0069] In drawing 1ft , a different point from the 11th operation gestalt of drawing 14 is a point which 
replaced the location of an armature-voltage control phase-shifting circuit and a SAW resonator, and 
inserted the capacitor Cll between the armature-voltage control phase shifting circuit and the switching 
circuit 34. 

[0070] Also in the above-mentioned configuration, if control voltage VC is impressed to the 
armature-voltage control terminal Tvc of armature -voltage control phase-shifting circuit 85G like the 
11th operation gestalt, the capacity value of variable capacitance diode Cv and variable capacitance diode 
Cvl will change, and the amount of phase shifts which is armature voltage control phase -shifting circuit 
85G will change. 

[0071] According to this configuration, like the 11th operation gestalt, since the range of the combination 
of variable capacitance diode Cv and variable capacitance diode Cvl spreads, it becomes possible to 
enlarge synthetic capacity change, and it is more wide range and it becomes possible to adjust the amount 
of phase shifts. Therefore, if control voltage VC is controlled so that the amount of phase shifts serves as a 
desired value, it will be easy and wide range and adjustment of phase conditions will be attained. 
[0072] [13] Explain the 13th operation gestalt, next the 13th operation gestalt of this invention. Drawing 
16 is drawing using the feedback oscillator circuit concerning the 1st operation gestalt showing the 
outline configuration of the 10.3125-gigabit optical interface module for optical networks. This optical 
interface module 10 realizes the interface function for light / ******, or ** / optical conversion between for 
example, the computer for servers, and an optical network. 

[0073] As shown in drawing 16 , it is used as a reference signal in the oscillator circuit 30 of the 1st 
operation gestalt, the oscillator circuit 301 of the two same positive feedback molds, the 3.125-gigabitS/P 
transducer 11 to which 30 2 was connected through the bit code translation section 13, the P/S transducer 
12 and the 10.3125-gigabit P/S transducer 14, and the S/P transducer 15. 

[0074] Moreover, it connects with the electrical and electric equipment / optical transducer 16, and the 
P/S transducer 14 will perform the electrical and electric equipment / optical conversion of input data, 
and will send out the electrical and electric equipment / optical transducer 16 to an optical network side. 
Furthermore, it connects with light / electric transducer 17, and the S/P transducer 15 performs light / 
electric conversion based on the input data from an optical network side, and outputs light / electric 
transducer 17 to the S/P transducer 15. 

[0075] As mentioned above, according to the **** 13 operation gestalt, either is chosen from from among 
two signals SQl and SQ2 which have the phase which is outputted from a buffer circuit 33, and which is 
mutually different from each other, so that the amount of phase shifts in a phase-shifting circuit 35 may 
decrease. 



[0076] Therefore, the amount of phase shifts in a phase shifting circuit 35 which can be adjusted can be 
set up few, and the circuit scale of a phase -shifting circuit 35 can be made small. Consequently, the circuit 
scale of the optical interface module for phase light networks can be made small. It can combine and the 
effect of dispersion in the phase -shifting circuit 35 for every product can be reduced. Moreover, a 
high-speed network system which is represented by 10 Gigabit Ethernet (10 gigabit Ethernet) which can 
transmit a lot of data like a dynamic image can be built easily. Although the above-mentioned explanation 
was the case where the oscillator circuit of the 1st operation gestalt was used, even if it uses the oscillator 
circuit of the 2nd operation gestalt to the 12th operation gestalt, it can acquire the same effect. 
[0077] [14] Modification [14.1] which is an operation gestalt In the 1st [ or more ]- modification 
explanation, although he was trying to establish each buffer circuit in juxtaposition when preparing two 
or more buffer circuits, it is also possible to constitute so that two or more buffer circuits may be 
established in a serial and the output of the output terminal of one of buffer circuits may be inputted into 
a phase- shifting circuit. Thereby, the amount of phase shifts can be shifted in addition, and the various 
amounts of phase shifts can be realized easily. 

[0078] [14.2] In the 2nd [ or more ]-modification explanation, although the configuration which inputs an 
input signal into the non inversed input terminal Dl of the differential amplifier, and impresses bias 
voltage VBB to an inversed input terminal D2 was taken, it is also possible to take the configuration 
which inputs an input signal into the inversed input terminal D2 of the differential amplifier, and 
impresses bias voltage VBB to a non-inversed input terminal Dl. 

[0079] [14.3] In the 3rd [ or more ] -modification explanation, although only the case where an oscillator 
circuit was used for the optical interface module for networks was explained, it is possible to apply to 
various electronic equipment, such as radio-communications devices, such as a cellular phone which 
needs an oscillator circuit, especially a RF oscillator circuit. 

[0080] [14.4] In the 4th [ or more ] -modification explanation, the closed loop (positive feedback oscillation 
loop) was formed in principle in order of the SAW resonator or Xtal AT resonator (piezo resonator) ■> 
differential-amplifier (differential amplifier) ■> buffer circuit (buffer circuit for feedback) > switching 
circuit (signal selection section) -> phase-shifting circuit (or armature-voltage control phase -shifting 
circuit). However, about arrangement of a SAW resonator or the Xtal AT resonator, the differential 
amplifier, and a phase -shifting circuit (or armature -voltage control phase -shifting circuit), it is arbitrary 
in a closed loop. 

[0081] [14.5] In the 5th [ or more ] -modification explanation, although a phase -shifting circuit or one 
armature -voltage control phase-shifting circuit had taken the configuration to prepare, it is also possible 
to constitute so that only the number of arbitration may be formed. Also in this case, it is alsapossible to 
use alternatively, or to connect with multistage and to use either. 

[0082] [14.6] In the 6th [ or more ] modification explanation, although the case of a piezo resonator (a 
SAW resonator, AT cut crystal resonator) was explained as a source of an oscillation, even if it replaces 
with a piezo resonator and uses a piezo electric filter, it is possible to acquire the same effect. 
[0083] [14.7] In the 7th modification, in addition the above explanation, although the differential 
amplifier and a buffer were not described in detail, as for the differential amplifier and a buffer circuit 
(the buffer circuit for feedback, and buffer circuit for an output), in addition, it is above desirable to 
constitute from differential amplifier which used the ECL (emitter coupled logic) line receiver. This is 
because it is characterized by for an ECL fine receiver fitting high speed operation in the high speed 



digital-communication field, and stopping power consumption low. 

[0084] The ECL line receiver has composition as shown in the basic circuit of dmsinjU? and has a 
non-inversed input terminal (IN + ), the inversed input terminal (IN-), the terminal (BIAS) for bias voltage 
the noninverting output terminal (OUTf), and the reversal output terminal (OUT). And an ECL line' 
receiver functions as ECL differential amplifier which outputs the output signal which has 
predetermined phase contrast according to the voltage difference of the signal inputted into the 
non-mversed input terminal GN+) and the inversed input terminal (IN-) from a noninverting output 
terminal (OUT + ) and a reversal output terminal (OUT-) by impressing predetermined bias voltage to the 
terminal (BIAS) for bias voltage. This ECL line receiver is used in order to change into a signal like other 
oscillator circuits or the sine wave of amplifier, or the electrical-and electxic equipment level generally 
used by the ECL circuit in other signals. 

[0085] Like the above explanation, the signalling frequency output of ECL 
electrical-and-electric equipment level can be easily obtained by using an ECL line receiver for the 
differential amplifier of an oscillator circuit. 

[0086] [14.8] In the 8th [ or more ] modification explanation, although the piezoelectric material which 
constitutes a SAW resonator was not described in detail, it is possible to use the thing using langasite 
LBO (LithiumTeteaborate), etc. as other piezoelectric material besides Xtal. 

[0087] [14.9] In the 9th [ or more ]-modification explanation, although only what functions as BPF (Band 
Pass Filter) which passes only a predetermined frequency band component alternatively among the 
output signals in a phase -shifting circuit as the frequency-selective section was explained, it is also 
possible to constitute so that it may function as BEF (Band Elimination Filter) which prevents only a 
predetermined frequency band component alternatively among the output signals in a phase-shifting 



circuit. 
[0088] 



[Effect of the Invention] According to this invention, without enlarging the circuit scale of a 
phase-shifting circuit, the loop gain of an oscillator circuit is secured easily and it becomes possible to 
make an efficient oscillation perform. Moreover, although a positive feedback oscillation loop becomes 
reverse even when designing the oscillator circuit corresponding to each using the piezo resonator from 
which resonance frequency differs, it becomes possible to take the almost same circuitry and easy-ization 
of layout can be attained. By furthermore using an ECL line receiver as differential amplifier the 
signalling frequency output of ECL electrical and-electric equipment level can be obtained easily. 
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[Brief Description of the Drawings] 

iDj^adngJl It is the outline block diagram of the oscillator circuit of the 1st operation gestalt. 

mowing 21 It is explanatory drawing of the 1st operation gestalt of operation. 

iDravdngJSl It is the outline block diagram of the oscillator circuit of the 2nd operation gestalt. 

mowing 41 It is explanatory drawing of the 2nd operation gestalt of operation. 

iDjaadng.Sl It is the outline block diagram of the oscillator circuit of the 3rd operation gestalt. 

mowing 61 It is explanatory drawing of the 3rd operation gestalt of operation. 

iDrawingjl It is the outline block diagram of the oscillator circuit of the 4th operation gestalt. 

[Drawing 81 It is the outline block diagram of the oscillator circuit of the 5th operation gestalt. 

iDrasdng.al It is the outline block diagram of the oscillator circuit of the 6th operation gestalt. 

Ekamng ifll It is the outline block diagram of the oscillator circuit of the 7th operation gestalt. 

mowing 111 It is the outline block diagram of the oscillator circuit of the 8th operation gestalt. 

mowing 12] It is the outline block diagram of the oscillator circuit of the 9th operation gestalt. 

mowing 131 It is the outline block diagram of the oscillator circuit of the 10th operation gestalt. 

mowing 141 It is the outline block diagram of the oscillator circuit of the 11th operation gestalt. 

flawing 151 It is the outline block diagram of the oscillator circuit of the 12th operation gestalt. 

mowing 161 It is outline configuration block drawing of the optical interface module of the 13th 

operation gestalt. 

^Drawing 171 It is an ECL line receiver's basic circuit diagram. 

mowing 181 It is principle explanatory drawing of a feedback mold oscillator. 

[Description of Notations] 

10 .... Optical interface module 

30 80 .... Oscillator circuit 

31 .... Differential amplifying circuit (differential amplifier) 

32 .... SAW resonator (piezo resonator) 

32A .... AT cut crystal resonator (piezo resonator) 

33 .... Buffer circuit (buffer circuit for feedback) 

34 34A .... Switching circuit (signal selection section) 

35 .... Phase shifting circuit (the 2nd phase shift section) 
40 .... Output-buffer circuit (buffer circuit for an output) 
85 .... Armature -voltage control phase -shifting circuit 
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[0 0 0 1 ] 

[0 0 0 2] 

[tt*ffljft«] 018 li»8£8S8©fl(9*tj£&*-*- 

nuaRi o itctt. *»p,,tt«iatt» 

COS*, #»Fji«iiLT$BiRHS 
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[0 0 0 7] 

tt, 3E«flttRfc*tU *»ttt««*o«ffa*Mis 
ic» b tie* * tc age*** t &ts. snxwfc. * 

[0 0 0 8] b*>bfc#6» *HSt56«lEH»,-4»K3 0 
0 MH z Kl©%f S$»S«tBIt*iI@!SI'* 10 

8R7jt#^£gS!rr5fc»©&8©#ffi*0>#ffa<* 

gtsn*£teSfc#oT&ffliH]K©@8££a**£<' 
ft?TUt5tV^M*^ofc. sfc, miss** 1 
;k # < ft -5 i: m &> « © « 6 £ *> * * < o T b * 5 <h 

[0009] se.»c»a;w-yron7> 

[0 0 10] WAH 155 [MHz] ©«' 

t, 6 2 2 [MHz] <£#M)i8?glfc£#t-3#«^£ffl 

[o o 1 1] -e-ci-e, *^Hj©swtt. mM©f£«J3& 

■5. 

[0 0 12] 

S^cairtffi^©&ffi#&&£^ wffi ^ Sffi ^** 
[0 0 13] ±K«fiElCctn«> ^»JS 

ffiffi*Bf3£*«»ff sbTa^flr^ti/Tas-rs^ft- 



[0014] ±s^fc«tn«, {f^a#s&te> 
[0015] uns©*^-*^^ MisM»Jite§§ 

B#E«A**ffctt, -f l38&£^bT& 
WSBS«£A*SS^*5«ty t WBB#RteA*S^© 

tt. *IlBIE»aBSUV-7©Art*£bT«iBT*«fc , 5 
CLTfttW ^^CWIB^>bf-^>X[aISStt> -f> 
^ ^ *5 .fctf* * ^ #r 5 * > f 0« fc LtWS 

n, ttiB^^^iHiiEgttWiESffiiHissi-fett^aj^ffi^© 
ma©a«i***©**a#Mfcaa3tt*±3K:bT 

WI3^>i7leIBS«> ffiffizk&AT 
h*«^©^*^^— A— 1 — >3B«H*ft«***'' s 

[0 0 16] Sit, (OT5»ffliai»k:*«t*ai*te*®3- 
5J»£©«****J*#©**aKttfcaaatt*a« 

abasia, M^j«^^nfc^ifi[»s^ffl 3 >x>its.rj 

ji&f£a&ffla^Jl''£ffi^£<fc5t::bT&J:v:> <> $5>l;: 

■re c t «t 0 iHE«'«igi6©aj*ft*©«»**** 
#©**a*ittfcaas-&*«fc'3fcUT*>j:t». 
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5 ['oo2 4] £©*§*> sttttwaift 3 1 , ;^7tb. 

&3 3, ^yfBB3 4. &*B(e]S§3 5. SAW#« 
73 2££tfm&^£0& zdl ~<^*^ n *' j§S _ 

^iBott**eeBJ:tf/ty7Tiii*3 3, xfyf-m 

0G+ 0 /3 = 2 • n • ft (n=0, 1, ) 

Ji^QHlRtfE«ia*« : PQH2^6aS*«#**W* 
[0 0 2 5] ±K&bfc<fc5£#Sgl*^^ t ^ nW! > 

UTV»*. tot, »«B»3 5 lc*W*«»1«te* 
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[0029] astern 3 o Aifim i mmmm^mmm^ 
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3 A, 33B. 3.3C*«*-fcjftfc. A-y77@!&3 3 
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^Ql, Q3, Q5*»6Ul**n*«*SQl, SQ 
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6*»6W*Sn*«*SQ2, SQ4, SQ6©V»t*n 

[0 0 3 0] i©«-&lC*5V^T> A* V 7 7 Btt 3 3 A, 
3 3B. 3 3 C©-*ft-?ft©#E<EUi7Jiil : 3 l Ql* Q 
3, Q5fr6BJ*a'ft*OTSQl. SQ3, SQ5 
A*->77lHlK3 3 A, 33B, 3 3 C©KGffi73)^ 

¥ q 2< Q4, Q6*»sa**nft*n^n«)«*sQ 

2, SQ4, SQ6t©WSB- **l*m 8 0 

lt«*SQ3ttt*Ctt*IiJ , 6 0T ] . fe^SQ 
lt«#SQ5t©ftffiSttl 2 0 .-[• ] ift*J:3fc: 

[0 0 3 1] H4t4.' £IMi<iia*3 1 ©*S<EW*» 
f D l*6*fc. ft;ty77li3 3A, 3 3B, 3 3 

3Efcbi2>«7Q2, Q4, .Q6K6»«»*»tt*vl/ft 

4, I^SQ6, IfSQL WSQ3. <I#SQ5 
©Ittfi«^6 0 [* ] ©SMBBI-e-f 6Ufc«TT» 

[0 0 3 2] Sot, JBlWt*»tH«K' f5rM©?£ 

ttfflSAQl. AQ2, AQ3, AQ4, AQ-5 » AQ 

<^MSQX (X: 1-6) «*a*U CWEl* 
(X : 1-6) *T-fcX-f y^0*3 4A* 
^JD^*.**)©"?**. 04©«-&fctt, 
AQ4<AQ 6<AQ 2<AQ'1<AQ 3<AQ 5 
'T?**©T?» *-f V^EIi&3 4«A«/77lHl8S3 3B© 
E*5ffl*Q4«t*arr*. ^tt, fMSleIB&3 5C«fc 

•5*-©SiSEa<?Tfc>ft*. 

[0 0 3 3] ^»li*ilHl^3 1, ;b770 

o &3 3A, 33B, 33C, 7W y?0* 3 4 A, 
@8S 3 5 . S AW^If 3 2 £<fcrJmft;gfg£lElS& Z d 

H > ^_^>7«ih]ss)' k: «fc <omtizn2>mm)i--7o 
fiffl*#tut, ^»ii*siH!te3 i©Affl*«#ra©& 

ffig0G*«fcy f A*^7 7lHl8&3 3, 7W <y?lHlg&3 4, 

35, s Aw*i? 3 2 #&tfn&mm±®& 
z dM^Jc e sfcarr * »» cfiHt s ttffl-r n e 

0 ©Sl*^S:$r^fct" . 

0G+0i3 = 2-n-7t (n = 0, 1, •—'■•) 

^©igm, »«B*3 0AIC*V»T, 3fi«*«ff*3n, # 
so RCffi**^QHlR^K«lH*« : fQH2a»6**fi 
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[0 0 3 4] ±5fil;fcJ:5fc:**2*tt»*KJ:ntf. 

^fflisiss 3 5 c*3^5«BSBrfi6^ffift®H*^ i mm 

3 5©iaB««**6fc:/hS<-r*j:i*«"t?*'4. 

[0 0 3 5] U±.<D^.mzH^X\t. ;ty7r@IS«3 

*w©tt*jioiiiiitt«*fci»E39«riST?*o, sv» 
$©?jjii£*-fs<> Tfcfr^, .iMHiattcfc^T, ft& 

[0 0 3 6] [3] &3mmm& 
*5. H5C*lvT, Hl©HlHifi»tttlPI-«»t 

•So 

[a,0 3 7] *«3*lt»«»4, S AW#«H 1 k:ft*.T 
El^SftafeSATAy h**#iffFS«ffiU AT 

-A*-h->. ) £*lJffl-r-5 &©•?&£. * 

<JS3$tt£tt>*. Wffl©*«Htt*f.oeW©H»ftfc 

[0 0 3 8]-*JB3 3lliH»S]0$JBl|llMIS&lia:«jft 

y>7.lHlB§) £bT3>y>tfCd (Ji»RjMiffl:i> 

%m&$imft\B\& (a*> y>\7.-7j)v*?) zd i 

f3'2A4ffl^fc.jST?a65. d©i£S3t:. 0 6©DSii;U- 

», flAtf. ATA'j h*^*S^3 2 : A©f 5*t- 
;^h->*iJfflHPC*JtSJ83*^-T-A-h->fc*S-r 

[0 0 3 9] [4]-«4£Hti»lr 
*JB43H«»8BC*^Ttt, ««**WSE*ttK:t3^T 
0 7 £#!$ bT>£^S E 1 1 T4. Jfi£&©»S1^7jffi 
<hbT«:> tt*Blfc'b©£bT.. £TF©(D~®© 3 O** 
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[0 04 0]® £#08 3 5©£Sffi£U--1fT i gj»r 
U— If h 'J 5 >^fc J: 0««i»*»ff > 

£9. n>x>1i-©&S£i«U AttftOfltnaE^fr 

©3>x>it© h 'J 5 >^Srff '5<fc'5{;:«j£bTt>& 

fc3>5*>**U— tffc£K:J:t> HJS>^bTJ18iS!t& 
©»BifiES:ff 5<k.3»CbTt>«fcK 
[0 0 4 1]© *3*l«flTSlftJ:5l:, IttS 
IS£lslS§ Z d £ b T 3 >x C d* «k tfa -Y ;U L d £ M 
^J£J8bfcli«»aft@&£«fi£U d©3>^>-y-C 
d**»#»«±C«J«U 3>x>1fCd£ffij&T5m 

^ilCtO. n>x>it©«S^ISSbT^jSic©aii 
'S4lf3J:5fcbT"b«t^„ CCt, a >x>1fCdW; 
^&»P!fia>5 i >-9-£bT«l^bTl^. E©J:5& 

®i$,tT2>z.t\z£io. m%%mm±£t*>\zi$$i&m 

3>x>1fCd£#AU d©3>r>-y"Cd«r«fi)cT-l5 

[0 0 4 2] ;ly7 7-H»3 3©tiJ7jS^ 

so t, j8lS&ffiSiflt£#1-£RQl, :RQ2*!&gl::f£;i; 
TgeScU «IB8&£fT3«fc5K:bTfecfc^. E©»£C 

K»«S:PSE*-r*r4:>b.T#*.- 

[0 04 3] [5] %5mm&m .- . 

*fc*«9l!©*5*tt»Mlfc"3V»TKWr*. ^±©# 

**»ttt*w*»«iatttt.- ¥@^©si^^Sffl b 
x: n-m^0Mwnmvc\z&r)\ ^ffia&Bi^rs 

' Ct*»"C**«ffillilll»«lllB8 5*RWfc»^©*lB 

io 

[0 0 44] ^5Sli(SJgffi©56filHlgS8 0 ICO.HT0 8 
*#.lbTIKB7lf *. CO«^C:*^T,-H2 0»lji' 
mMmtft®<DWtt\Z\t, R-©«F^4#b. ^©If*ffl 
ft:ttllifc-3V»Ttt#K-r*. H8fc*«r»T, HI ©SSI 
£tt»ttiftfc*jfttt, ^ffilsli§3 5iCf^AT. flBEfeJ 
»»«SK -(»fflI3K) 8 5*K»fc*-r**< 

[0 0 4 5] ^C»^*SiWT5. KT©tt9ik:*V»T 
tt. »«0K8OC*»t*Bfa©*«H»»*fOt 
U. {f-^SQ l©fiffl<h^S[HlS§8 0 75<fiffi^#<&?i7i 
so Tfc*©&ffl£©&;figa<AQ f^SQ2© 
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[0 0 4 6] *f. p&#«ftffl5£AQi£ft*l!S AQ 

^ J fTvcl'S"JW«EVCS:H133nb"C, Htttffrtoft*. 

£©«*. *»*«B»3 1, ^77B»3 3. 

V 3 4 . *mmW&tt®& 8 5,'S AW*lf 3 io 

3 3, M9f@»3 4, #ffi[H!S§3 5, SAW*gf 

0G+ 0 0 = 2 • n • (n-0. 1. ) 

Hlij j t ^QHl*J:tfSfiUJ**FQH2*»6*W» » 
[0 0 4 7] *15«»:<tti- 

Q 2 CD 5 €> W-f n^<£ii#l/TV>3. 
[0 0 4 81 tot, «Ett*HMfliai&3 5-K*tf«* 

[0 0 4 9] [6] SS6**»« 

[0 0 5 0] B9t^T. *ff«»»ttlHllS 8 5 A 

H^«Slffl©SStR l £#b-C«»VEElc:ttttan*. 

@K3 4©rattt, DC*7h»©^f^Cl^ 
#$n, t©7>-HtSAW**F3 2a:©IBlCtt, 



14 

aictntf, wEWfwi^TvcicMipmffvcftBijB-r 

M«|»ffi|g|K8 5Affl^«t«tS. ftoT« ^ir 
fcffi«*ft©*SE*<HJ1!Baifc*. &*5> =K;1/Lvtt. 
»«*©T**ttffl£#&l>lS'*"**> (D ' T? * ,K &*BS© 

[0 0 5 1] [ 7 ] SB 7 3tt$tt 
&fc*SSH©»7*M^18fc , 3^K9J"r*. *»7* 
ttVtttt. m5*iS^Si©mffiraffl>^ffilHlSS8 5£A* 

it V fc«£©(fi©^S5®ffi"e * s • ' 
[0 0 5 2] 01011 *7*»»»©38«IhI!»8 0B 

©*aH»«'S*-rHT**. 01 0C*IWT, 08 ©IS 

littKWfco^Tttwrft.". bio fc±n«. msm 

W&®®%>8 5B(C*5V>T, pUE«*y-f*-b*Cv© '. 
ttStt, ^-©7 7-H««tlffl©ffiSR lS^bT1iiS 

vW7 y-Ktx-f y^lll&S 4©IHfctt. DC*y h 
10a>f>fCl»^n, *V-FtSAW« 

[0053] ±B«*fcJ:n*r. ■ »6-**»*tra«^ 

«E«H*pTTcfc«l«ffiVCftBilirr*i. 
i^'fJl-KCTiiDSII« t «fttv WEWIIMBB* 

s 5 b ©»«*#*<&•*-*. «£o-c. 

[0 0 5 4] [8]-*8ftM0Mi 
*K*»W©*8**»«Ct3V»TKWr*. #*8* 
* 5 »S»tt©«ffi«»»*ia» 8 5 * A# 

fcLfc*^'©^ 6Kffi©**»*"t?**« 
[0 0 5-53-Hl-ltt*8«»«©*«B*8 OC0 

«wmaE*wrB-c**. ■ 1-1 k-*v>t, B8©ig5 

40 »«BK 8. 5 C«> ?W««dr-f F Cv©# V- F 
«A*SfitRvS:^bTmffi«IISffl^TvcC^Sn, 

y _ ptt^-f „^iaK3''4fc*«SnTV»4. * 
UT, pI^S^*— FCv©*V-F t S AWSS 

[0056] ±e«uscj:ntf' %6£ffiMmtmm\z 

«E«»«^T¥ClC«»«ffiVC*BllD-r5t. ^« 

so t7s?> < j;^«csij : fflim)ivc^$ii®i'rn^ ^tc, fiffi 
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[0057] [9] %9mm 
mm$; m s £mm®mEumte®& 8 5 *m 

SS8 5D©»jS;i,-^©^jffig*An#A, %mu 

'mm® 8 5 d \z*> >?m<D®Mbmmzittz% 

8fHfc>££*T0T;&3o 01 2(C:fcl.>T> 08©|g5 10 
*«l£|ig«©i$#ICtt|ig-CD^£tfU *©f¥l 
ftRWfct3VJTtt*Kf*. Hl2fcJ:n«, HESiJffll 

/-Htt«VEEte*«3ti, *©7/-FI4, DC* 
f-hffl3>T>U-C12t^UT8»Jt«|gB.3 lORfi 
Aa*FD2fc»tt3tVO>«. 
[0 0,5 9] £fc„ ?«#»y-f*-KCTffl*V-H 

ft. *©7y-Ftt, ^3CMy<*-HCv*J:0« 

'sn^T^u-cdfcjdstsnTVis. .c©»^ic*^ 

[0.0 6 0] 3>y>*Cd£SAW#S?3. 

tSM»fc3-f^L.d*««SnTl»*. Set. 3>x 
>*Cdfc3-f*LTijOMMtfctt, DC*-; Kffln> 

[0061] ±iH#fiict«tns, lonni^ii: 

'■IfiEWWai^TvctMW^JE.VC^BJlDl-.St, pJSS 

8SDo»«pa»«ftra. 85T, fMiftOTJrBotf 
■ta*±3fc«»*£Evc*«fprn«, ««fc, mb 

*#0*Ba»10fc&*.:.. ; 

[0062] *%9mBm<D>8&. mmz% 

r>-b-CdfcO^TU-if,!> 'J 5 >ifftf© h U 5 40 

[0063] [lo]. mi ommm. 

*fe*»WOj(ll 0jdt»«Kot»TRI!1-*. **i 
OgiMti:, «9*J6^88©3gf^T*5. HI 3tt 
» 1 0 *16$$©32Jg!l]gg 8 0 E ©«l«|^^^-r0T 

tisr*. ■ 

[0 0 6 4] Hl3fc*HT, mi2<D^9mmmmt so 
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8fcS£tt. DC*y hffl3>5 i >^C12tBI»U D 
C*»hJ|3>7 f >U-CUt!l»«HI3l©RfiA* 

SS'fTvcJcWWSJEVCSEPJD-rst, fljg&fi^-f:* 
-KCT©MHliWEfl:U «EM«p|^«iaK8 5E© 

•waw^ft-r*. tot, »***t3fa©ist)i5j; 

[0 0 6 5] ft*, .*JBl.0*«»*fc*|,>Tt>. ^ffi 

1 3 > x > +h C d \Z O t, 1 T V - If, h U 5 > if ft £ © f- i j ' 

[0 0 6 6] [1 1] 351 
.^lw*5!^©Sii l3fc|t*«fcOfr»TRi!1-«. 014 
«. *1 1^IS^1©ISS|5IS§8 0 F®«EMf|j££*-r. 
0T&3. Hl4fc*^T. B13®*.1 
H«0«»fcttK-©^*#p, ^©MftsjBjfco 

^Ttttust.s. ai 4K*ir>T,. 01 3 ©mi omm 
zeimmy^*- h-cv©#y- hc»«u*:jb2 © 

5 FcmEMfWHFTTcfcWWttEVCt^JofSt, 
8 5E ©»ffi«*^fl:$-B-5. 

[0067] asfcc©*afcj;n«, .m®m?-i* 
- k c v* ± mmrn^t- -f c vi ©&*$£> -a-© 



J;5ICf!lffllSJ£VC^SiJWt.tl«. M»?l2:«HTtt 

[0 0 6 8] [12] mi2*ig}gl 
^tc*^§g©m 1 2 **»ttt?HTK»t*. *m 1 
2&tt$ftH, mi 1 3jOI*9<!>XiHlTft-& 01 5 
tt» 1 2 *ifi^l©^«(5iii§ 8 0 G®ftMMt«;M-H 
■T.**. Bl 5fc*t»T, 014©mi l^JSPltl^ 

TttlWtft... ; ' 

[0 0 6 9] B15K*V»T, 014©mi l«Jt»B 
tSftS^tt, «E*WP**|3iiS^j:otSAW**^o 
fifi^-AtlSA, «Eft!lfll#ffiI5lK.tx-f «/?I§K3 4 
©raiC3>5 i >^Cl.l*#ALfe^T?ab*. 

[0070] ±e«rtK*v>Tfc,-»i immmtm 
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mE.vc£fym-fz>t. pi^s^^-hc visit* 
[0071] jKzxsi&Kcfcntf, ssi i^ss^tiBi# 

[0072] [i 3] mi smmmm . 

o. snB^k-^^^^^^ 7 

[oo73] ei 1 6 <c^-r<t 3 c, mi mmmm<D^m 
0K3 otn-©-^oiE»jts!o»«iate3 0-1. 3 

0-2*if<y Mff^3E««l'3-ft^UT*«*n«:3. 1 
2 5*#Hy h©S/P«««l 1. P/S*»«12 
RtflO. 3 1 25*jtflfvha)P/S*lft«14. S 

[0 0 7 4] Sfc, P/S**tt 14 

1 6C»«Sn. 1 6 lix*^-^®* 

tt*. 2-E>tc> S/P*»«l 5 1 7 
Jt/««««17»a3tt*yh , 7-i?fll* 

sci 5fcttwrr*.- 

[0 0 7 5] ±5l!bfc<t5tC*|gl 3^J&^SK<fc*X 
tf , IMII3I& 3 5 Cfctt < ft*«fc 5 K> 

[0 0 7 6] S'rj-C, fMBB*3 BlCfetfSiWJtifc 

^ffi0SS3 5<D@ 

y h7-?'ffl3^>*7x-*^3.->cD08Si«£ 
t ., y h-f — tf-^-y h (10 gigabit Ethernet) tcft*£ 



5. 

[0 0 7 7] [1 4] *M»»oaE»W 
[14. 1] II 

So . 

[0078] [14. 2] 12 

llcA7J(S#*A*b, KISA**?D 2 Kim 7^* 
ffiVBB*ffllwr*««*«oTVifc*«.' ^W)iitet§©S 
CA^«^D2JcA*m#^X^U. ^SfeA^SS^D 

1 (CAW 7 XmiE VBBSBJftlf 1 1 *> 

[0 0 7 9] [ 1 4 . 3 ] fg 3 ^0>J 
> ^ - 7 x - A =E 5? 3- - ; HC ffl V J * m & IZ ~3 1 i T <D 3* 

[0 0 8 0] [14.4] *4 2fc#tr 

g&) ©m#T?ifl;v— t* (iE»ji38«.H'-'7*) fc^^t" 
5'. 

[0 0 8 1] [14. 5] »5«#H 

fcti-rti^^a^wtffl^feo, zmzmmLxm^z 

[0 0 8 2] [1 4 . 6 ] % 6 

K±o«wtc*v»Ttt, sesstbTffim**^ (sa 

[0 083] [14. 7]^7 
fiHlCRWfcfe^ttt, 7 T ICO 

v>T(i, »L to*. i^i^±Mi)jti'lig§S.7J t 

A<v 7 7@SS (»itffl A'>7 7 7lHlK*J;^aj7JfflA-^ 7 
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[0 0 8 4] ECL7-f>l/v i -Ali il7fflS*@ 
BCwtiiftirittftoTiO. #R<EA**F (I 
N+) . ECA**? (IN-) . ;H7^1EfflS8f 

(BIAS) ,.#EBfflfl»* (OUT+) R7JS$Gi±l 
rtSS;? (OUT-)''4tbT^5. -tlT, ECLH 
>l/->-A*tt, A-f T^EEfflS^ (BIAS) lCJ5f£ 10 

©a-t yxmrnsBMn-r* r t k j: o . ^ekaab? 

( I N + ) fc.fctfEKAAB'f ( I N-) IcA^Sttfc 
*SGfflMf.(OUT+) EtfEBtHAB^ (OUT 

-) *»6ia*r*ECL«»ii*»iLTiii*'r*. - 

©ECL7-f>>y-mt fl&©38Jg|§|g&i;;fc«iiB§§ 
0EB*0J:5£B*SfcMMK»fctt«!>«B*. EC 

[0 0 8 5] £t±©RB©.fc -5 fc, %&®&<Dm®M«& 20 
E C L mm l^JUOMIfcMMItHft **•& ~ 

[0086] [i4. 8] ms&mm 

flfc^HTtt, BlXa$^&#»ofc**, *B©B, ffi© 
ffl^iLT7>5!it-f h^LBO (LithiumTetrabor 
ate)*t**ffl^fcfcffl€:ffl^«)^t* t 'SIte"eft-5. 

[0 0 8 7] [i4. 9] m9%.mm 

ffl*«*.© 5-6 Bf 
^Mtcajg$-fr-5BPF (Band Pass Filter) <hLT$ 
ffiT-5 ! b©lrt>ViT©*SlWUfc^ -BffilllBfcfcW-* 
ffl*«*©3fcBB©B*RW«*»©*ftBiR»fcB 
ifc-TSBEF (Band Elimination Filter) .hbT^fg 

[0 0 8 8]. 

[»B©B*3 *BBfcJ:ft«. ^1S1hIK©[eIS§«^^ 

*#<-r esfc»«iaB©^-^Mi§sa[ 

SLT. »B©At»»B*frfctt*Cfci9*5JBi»*. « 
*fc, *BB»»©*&*EB*BT*B^T-W'H?*l 
C#jS-r*««lHltt*R«-r*»^Tt>. EBBBSJ1' 
-7**»»K;&$ *>©.©, BBnB®BBBA£&« £ t 

(cSttlMHSj: l/TE C Ly-i >l/-/-/^fflHS £ £ 
icfcth BBfcECLB»U<>l'©B»ft«*tH*«»' 



£0 

[BB©B*&Km] 

[01] mi H»j£©fSfi0SS©mg8!fi!cigT-$) 

a. , ■ 

[0 2] gl$tt£B©MfftRBB-?&£. 
[B3] B2HB^B©BBBB©«BBf£BT» 

*. ■ - 

[04] B2£BBB©Bf|3KHB-?&£. 
[0 5] B3£&BB®£SHK®«KBBH'Tft 
a. 

[06] B3BBBB<DA^RBBTft«. 
[0 7] B4BBBBOBSBBoBBBKB-C» 
5. 

[0 8] B 5 BttBBOBSBBQBBft&BT* 
-5. 

[0 9] B6BttBB©BSBB©BBBAB-Tr» 
5. • 

[010] m 7 BttBB©BBIilB©«SBkB-7« 
a. 

[011] Sg8*M»!i©fg«0i£©«gffi/&0T& 
a. 

[012] £ 9 B»»B©36filHlB©*B*J«BT* 

[013] % 1 0 £BBB©BBlalB©BBBftB-? 

[014] ^11 *J6)g^©fgiSlHlS§©tKM«fi£0T 
$><5<> 

[015] 112 BttBB©£SBB©BBBBBT 

ifeS. • . . 

[016] «13»iffl^>i'-7i-Xty 

[017] E C L >U->-A*©S*IhIB0T& 
a. 

[018] ffl»BB£»©B3K91B-C&S. 

1 0 )t-f>^-7x-X ; Eyz-)l/ 

3 0, 8 0- fEtSBSS 

3 1 -v-snitBBB mmmmw 

3 2 S AWftlf (EEB^WHP) 

3 2 A AT#-y h*S*fi? (EEBafi?) 

3 3 A -j> 7 7 UK (BBB/ty^rBB) 
3 4 . V 3 4 A *-f 7 *BB («*B«B)- 

3 5-'—»ftBB (B2,fMBtt) 

4 0 .W^A*y'7 7lslB 7 ®&) 

8 5 BEMBBBBB 
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[015] 




Sb!io C30UT+ 

QHZp aour- 



F^-A«MT) 5J079 AA04 AA06 BA00.BA12 DA13 
DA21 FA13 FB02 FB15 FB48 
GA00 



